Inhibitory effect of bile salts on the enterohepatic circulation of methotrexate in the unanesthetized rat: inhibition of methotrexate intestinal absorption.
The effect of conjugated and unconjugated bile salts on the intestinal absorption of methotrexate (MTX) in the unanesthetized rat was investigated using a recycling perfusion technique. We initially determined the general characteristics of MTX absorption in vivo. Absorption of low (0.5 microM) and high (6 microM) concentrations of MTX was linear with time for 60 min perfusion and occurred at rates of 0.2 and 1.65 nmol/100 cm dry length/min, respectively. Absorption of 0.5 microM MTX was pH-dependent and increased with decreasing perfusate pH. Absorption of MTX involves two processes: (1) a saturable process with a Kt of 0.98 microM, and (2) a nonsaturable diffusion process. The unconjugated deoxycholate and the conjugated taurocholate inhibited the intestinal absorption of 1 microM MTX in a concentration-dependent manner. The inhibitory effect of bile salts was reversible, and was not due to damage to the intestinal mucosa. The structural analogues folic acid and 5-methyltetrahydrofolate and the organic anions rose bengal and sulfobormophthalein were also inhibitory to MTX absorption. This study demonstrates that a variety of organic anions inhibit MTX intestinal absorption. The possible therapeutic importance of this observation is discussed.